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EFFICIENT snow:4ak:x3 w:t?i polymer lrag relucticx 


^FXEXT OF GOVFRXVEXT IXTF: 


^::e in\^Gr:tic:^ aes::ricea nereir: :T;a\' ce :^:anur act urea ana usea 


>r trie .70vern:te:: 


M 1. r. p d r n *: e s of An^iS ri c : 


governT^entia^ purposes witnout: tne payirenr or any roya 
thereon or therefore. 


1 1 
12 


CROSS REFEREXCE TO OTHER FATEXT APPLICATIONS 


Not applicable. 


14 


BACK3R0UND OF THE IXVEXTIOX 


15 (!■ Field Of The Invention 


16 


Tne present invention relates rc a 


.no ec 


^ent 


b\' reducmo frictional 


. ^ ^ * * . 


'(Z:. (II. >-<2- 


• c:: iz. ^-j- ■ • cz. > 


:ce ^arae anicunts or arciricia^ snow. 


10 


■ W V>1 V-i V 


) f e e r a v i s i; s e d t, o s u c 


V ::::e :::a::\' "cu^^cs zr.az are iiecessa^ 


.ransrer zr.e water needed to r::ake the snow. rurtnermore, large 


7 clnes an: 


diffi::ult to set up and move the sno)W making e:5uipment. 


^nsiaerat lo: 


:he large ar:^.ounts of energy oDnsurr.ed by the 


r;ps, It IS imcortan^ 


r:ina 


11 and i"educe the energy required to make an amount of snow 

12 Known methods c;f 


13 aeneraliv focused on i 


14 tne actua^ snow nroa; 


increasing snow marking erticiency nave 
ncreasma the recreational ef!:icienc\' : 


tnese met no us 


tne 


15 introduction of nucleating m.aterials such as cellulose an: 

16 various polymers. While these methods are successful at 


c ^aroe amo;:nts 


XVEXTll^X 


:w cirea::er 


■■-^ ^ - ^ - - - ■ 


ve. 


az zne snow rr.aKina r.czzie. 


:::ethod for ";akir:a 


rr:;ooai:::ent or tne present invention is 


:::ixin: 


waier wirn a araa rea; 


aerarma me 


:crr; an aqueous solution; 


^ :r 


8 solution to form snow crystals. In a preferred embodiment, the 

9 drag reducing polymer comprises polyethylene oxide m a carrier 


10 s o- 1 u 1 1 o n v;h e r e i n t h e o a r r : r 

11 isopropanol . 

12 In anc'ther embc^diment, : 

13 Dol ve?t h\'lene oxide nart:cles 


j^'/cer^n cinu 


ne araa reaucmo oo^vmer mc^uaes 


v:ncr a aiameter ^ess tn 


.1 . . d J^. w ^ 


:ne pc.vetny^ene 


15 oxide in the carrier solution is aboi 

16 weight and tne concentration of tne draa reducmo cclvmer in the 


u^oxi: 


n invent: i( 


^ IS a scne:::at 1 c 


:i tir.e ere sent 


HE preferre:: exbge:mext 


9 
10 
11 
12 


14 


12, such as a strear:, pond, or tan^ is required fo 
large supply of water 14 needed for the production of large 
quantities of artific:a^ snr^w 16 


viamo a 


;ed to draw the 


;ater 14 frcT. the water supply 12, and transport the water 14 up 


ntam througn suitable piping 20, to the location 22 


Ij wnere tn^ 


)cint 1 na 


nat 


15 Water 14 being transported up the hill, through piping 20, can 

16 be directed to the snow aun r he use of variou: 


^ J. . : . V d L ^ . 


>_ n e ^ ^ c 1 


uan^, xi _^nes 


i":;an\' snow 


, nowever, a ta: 


12 
12 
14 


reauired v;hi ch utilize larae a^.c-untis of enera'/ tc ccerate. 


h-- 


. 1 


les araa reauciria cclv:::ers 


u c e ci 1 11 "CO ti !i G V.' a r. C' i" ^ ^ 


" G 3 u c 6: c s 1 ri ' 


drau needed to be overoor::e 


a IT. o ^ ! 1 1 o z e ri e i~ o \^ v 6* 1 1 1" e c 


^ t::e pu:::p ^c, tr:us rec 
o ~ o d ] rr- -5 i f i i 1 ' 


8 drag reducing poly:r.ers 34 reduce the frictional drag Df th 


9 water 14 as it flov;s thrcuah the oioina 2 0 thus a 


10 water 14 t^ 


) u I o e d to t n e s :i c 


a e r si 


d _ ^ o w ^ nci rr.c i tr 


.se 


smaller diameter piping 20 and/or flexible rubber hoses 30 to 


produce the same quantity of snow 
can be generated 


A qreater volume 


witn tne same a:ameter 


; 1 na . 


drao reducma nol\'mer, 


ne 


15 be used with any snow making process and is not limited to those 

16 described above or below. The drag reducing polymers 34 may 


fre:n wa: 


1 ^ ^.-t ^ t^ 


r ^ n 3. n 3. ^ 3 w C i t.- :3. !1 C -L , 


rent rat : ens 


prererred eT:bcdin;enc , the poiyethylene oxide particles are 


. . . ^ ^ e 1 ^ n a n Z . 


a^tncuqn ^araer DartiCxes wi^^ ais 


:n a preferred exnodinient , the drag reaucmg polyrters 34 


. ^ a ^ :i . . t d 1 ^ - . e ^ n. . -zr 1 A ci ^ ^ .5 '...^ ... 


furtner reduce the frictional drag. The drag reducing polymers 
2 4 iT.ay be introduced into the water 14 using a venturi 3S or a 


•Tt ^ . Fret ere 


ne araa reaucinc 


11 
12 
13 


ir.troduced mtc- the pipe 20 so that the resulting concentration 
of tne polymer m the water is approximately 30-10 1 weight parts 


14 


In a turtner oreterre; 


^ r-> ..'~> .-^ 1 T-'^iiZi 


dracj redu 


5 polvmers 34 are introduced into the water 14 as close to the 


16 water source V. 


^:iucina tne arac 


near tne wate:i 


:taxi: 


irao , 


Ace: 


aoove tne no^\'et nv^erir ox^ae m o^ace 


s:^:a^^er m size ana easier 


me muzzle ve^ccitv cr tne snow 16 


zr.e 


gun 24 is mcreasea, allov/mg the sncv; 16 to be clown over a 


areater area 


:ne acove , it is tneretore unaerstocd 


7 w i t h 1 n t n.e s ccce 


ot the accended clain:s, "he 


practiced otherwise than as specifically described. 


